Introduction Approximation of Contractible Valued Correspondences by Functions Andrew McLennan
The purpose of this note is to put on record Theorem 1 below, which is a generalization of a Theorem of Mas-Colell (1974) (Proposition 2 below). After stating this result this section describes its application to fixed point theory and explains the generality of the class of spaces it considers. The proof is in §2. In §3 we show that approximations in a stronger sense exist provided the domain of the correspondence is "locally infinite." A conjectured generalization of Theorem 1 is stated in §4.
The terms occurring in the statement of Theorem 1 have the following definitions. If X is a topological space and A C X, a continuous function r : X --+ A with r( a) = a for all a E A is a retraction, and if such a function exists we say that A is a retract of X. A metric space X is an absolute neighborhood retract (ANR) if i(X) is a retract of a neighborhood of itself whenever i : X --+ Y is an embedding (homeomorphism onto its image) of X in a metric space Y. (As we explain below, "most" well behaved spaces are ANR's.) A correspondence F : X --+ Y is a nonempty valued set valued mapping. The graph of F is
For topological spaces X and Y a correspondence
x E X and c( ., 1) a constant map. The theory of the Lefschetz fixed point index can be used to show that any compact contractible ANR has the fixed point property (c.f. McLennan (1989c) ), and in conjunction with the Corollary this implies that any u.h.c.c.c.v. correspondence from a compact contractible ANR to itself has a fixed point. From the point of economics the Eilenberg Montgomery theorem -any upper hemicontinuous acyclic valued correspondence from a compact acyclic ANR to itself has a fixed point -is only slightly more generaL In McLennan (1989a) it is shown that the set of sequential equilibria (Kreps and Wilson (1982) Proof: E.g. Borsuk (1967, IV.3.1) .
• Combining the Whitney embedding theorem (e.g. Hirsch (1976, Th. 3.5, p. 24, and remarks on p. 27)), the tubular neighborhood theorem (Hirsch (1976, Th. 5.1, p. 109)), and the collaring theorem (Hirsch (1976, Th. 6 .1, p. 113)), one can show that any (paracompact Hausdorff) manifold with boundary is a retract of an open subset of some
IRk, hence an ANR. A polyhedron (as defined below) is a retract of an open subset of some
IRk by virtue of Whitehead's regular neighborhood theorem (e.g. Hudson (1969, Th. 2.11, p. 55) ). The space of probability measures on a compact space, with the weak* topology, is an ANR, as is the unit ball, with the weak* topology, in the dual of a Banach space, by Proposition 1. The Banach-Alaoglu Theorem asserts that the unit ball in the dual of a Banach space is weak* compact (e.g. Dunford and Schwartz (1958, §VA) ), and the space of probability measures on a compact space is a closed, hence compact, subset of such a ball. These examples suggest that the restriction of our results to compact ANR's is quite mild from the point of view of application in mathematical economics.
The Proof of TheorelTI 1
In addition to Proposition 1, the proof of Theorem 1 depends on two known results, Propositions 2 and 3 below. The statement of each is preceded by relevant definitions. Proposition 3: Given X, a compact ANR, and e > 0, there exists a polyhedron K that e-dominates X.
Proof: Brown (1971, pp. 40-41) .
The proof of Theorem 1 now has three steps. 
(s,t) C T, an open neighborhood of y, such that B( S; 8(s,t)) x V(s,t) C W.
(In general we implicitly endow any metric space A with a metric, and we let B(a; e) (resp 
B(E; e)) be the open e-ball around a E A (resp. E C A).) For any s E S the compactness of F(s) implies the existence of t l , ... , tK such that V(s,td U ... U V(S,tK) :) F(s).

p(D) C J C 'ljJ-l(U).
Proposition 1 implies the existence of 9 E C(J, Z) with Gr(g) ('ljJ(t..p(x) ),J (x)) E W' and dx (x, 'ljJ(t..p(x) , y) 
